Materials, synthetic procedures and physical measurements.
SI--1 SI--2 temperature was added 100 eq. H 2 O 2 to immediately yield the purple complex 2. Then, the solution was cooled down to --80°C and 10 eq. NaPF 6 and cold diethylether were added to precipitate the purple solid. The powder was carefully washed with diethylether, then dissolved in the minimum volume of butyronitrile at --80°C. The concentration in Fe III (OOH) was determined by UV--visible spectrophotometry. This so--called stock solution was used for further experiments. Formation of complex 3 from the stock solution diluted in acetonitrile was performed at --40°C upon addition of 5 eq. NEt 3 . UV--Visible studies were performed using a Varian CARY 50 spectrophotometer equipped with a Hellma immersion probe with optic fibers. The temperature was controlled using a Thermo Haake CT90L cryostat. X--band EPR spectra were recorded on frozen solutions using a Bruker Elexsys 500E
spectrometer at 100K or 5K. Cyclic Voltammetry experiments were performed using an Autolab 
cm²/s (figure S6). These values parameters are slightly different to those published in the literature. 
The simulation shown on figure S8 supports the validity of Scheme S1. 
value. Therefore, it is not possible to fix the E Fe
value in the simulation process, thus rendering impossible the exact determination of the kinetic parameters. SI--9
4--Electrochemical characterization of intermediate [(TPEN)
. Based on these hypotheses, a simulation of CV of 2 is shown in figure  S9 (red trace).
Experimental CV can also be nicely fitted (blue trace) using a simulation according to the following electrochemical reaction, with a slower electron transfer (Scheme S3). This reaction is a simplified version of the mechanism depicted in Scheme S2, and is the one used for the final simulation (Scheme S6). (2) is reduced irreversibly at --0.14 V vs SCE (see simulation above).
Scheme S4
Thus we introduce a second square scheme that includes various paths for the consumption of
+ as depicted below (Scheme S5). Figure S10 compares various cases.
SI--11
--1. Finally, the CV of O 2 in presence of increasing amounts of 1 and different amounts of water is satisfactorily modeled with the following mechanism and parameters. Note that the diffusion coefficient of all the Fe species were taken as equal to the one of 1 : Figure S11 ). 
(1)
SI--14 All the numerical values given above are not to be misunderstood as values determined by fitting but rather as one set of numerical values consistent with the many complex features of the observed CVs.
In the case of E3 and E4 (Scheme S6), the experimental peak potentials were used as starting values for the simulations. Determination of standard potentials for these reactions would require further experiments. However, the simulations based on the above parameters support the validity of the mechanism shown in Scheme S5.
